An important aspect of medicinal plants is that they do not consistently produce the same chemicals in the same quantities. The effectiveness of medicinal plants is affected by biochemical factors within the individual species, plant part extracted and external factors such as climate, geographical location, season and growth conditions (Prance, 1994) . Consequently, bioassays of extracts made from different plant parts, or of plant parts collected at different times or from different specimens, may yield new active compounds. Variation of the activity can also occur due to treatment after collection, i.e. storage and preparation (Colegate and Molyneux, 1993; Houghton and Raman, 1998; Stafford et al., 2005) . Time of harvest may affect composition of secondary metabolites in different plant species.
Harpephyllum caffrum Bernh. commonly known as wild plum, belongs to the family Anacardiaceae (mango family), which is the fourth largest tree family in southern Africa. The natural distribution is restricted to southern Africa (Palmer and Pitman, 1972; Von Breitenbach, 1986) . H. caffrum grows from the Eastern Cape northwards through KwaZulu-Natal, Swaziland, southern Mozambique, Limpopo Province and into Zimbabwe. It is a popular tree in frost-free areas. The generic name Harpephyllum is of Greek derivation, meaning sickle-like leaves, referring to the shape of the falcate leaflets. The specific name caffrum is derived from its place of origin, Kaffraria, now part of the Eastern Cape. This word also means 'indigenous'.
The wild plum is a large evergreen tree that grows up to 15 m tall (Palmer and Pitman, 1972; Coates Palgrave, 1977; Van Wyk et al., 1997) . The dark green, shiny leaves are divided into several leaflets. The whitish green flowers are borne near the ends of the branches with male and female flowers on separate trees (Van Wyk et al., 1997) , throughout summer (November to February). The tasty plum-like fruit contains a single seed and is widely utilized by birds, animals, insects and humans. The bark is a popular traditional medicine for making decoctions used as blood purifiers or emetics (Watt and Breyer-Brandwijk, 1962; Pujol, 1990) . It may also be used for facial saunas and skin washes, and to treat skin problems such as acne and eczema (Pujol, 1990) . Powdered burnt bark is used to treat sprains and bone fractures (Hutchings et al., 1996) .
Antibacterial and antifungal activities were investigated from H. caffrum bark collected at different times of the year in order to determine the optimal collection conditions to ensure potential high medicinal activity in plant preparations.
Three Plant material was dried in an oven at 50°C and ground to fine powders using a blender. Two separate samples of 1 g each were extracted with 10 ml water and 100% ethanol, respectively. Extraction was performed by sonication for 30 min in a Julabo ultrasound bath. The plant extracts were filtered through Whatman No. 1 filter paper into pill vials. The filtrates were taken to total dryness in front of a fan until a constant dry weight of each extract was obtained. This was done by weighing plant extracts daily. The residues were stored at 10°C.
The microplate method of Eloff (1998) (ATCC No. 12600) . Two millilitre cultures of four bacterial strains were prepared and placed in a water bath overnight at 37°C. Prior to use in the bioassay, the saturated suspension cultures were diluted with sterile MuellerHinton (MH) broth (1 ml bacteria: 99 ml MH).
Residues of plant extracts were dissolved at 50 mg ml − 1 with the extracting solvents. All extracts were initially tested at 12.5 mg ml − 1 in 96-well microplates and serially diluted twofold to 0.098 mg ml − 1 , after which 100 μl bacterial culture were added to each well. The antibiotic neomycin (0.1 mg ml − 1 ) was included as a reference in each assay. Ethanol was used as a solvent control to ensure that the solvent does not inhibit bacterial growth. Extract-free solution was used as a blank control. The microplates were incubated overnight at 37°C. As an indicator of bacterial growth, 40 μl p-iodonitrotetrazolium violet (INT) dissolved in water was added to the wells and incubated at 37°C for 30 min. MIC values are recorded as the lowest concentration of the extract that completely inhibited bacterial growth. The colourless tetrazolium salt acts as an electron acceptor and is reduced to a red-coloured formazan product by biologically active organisms (Eloff, 1998) . Where bacterial growth was inhibited, the solution in the well remained clear after incubation with INT.
A standard strain of Candida albicans (ATCC 10231) was obtained from the South African Bureau of Standards. The water extract residues were redissolved in water and the organic solvent extract residues were dissolved in 100% dimethyl sulfoxide (DMSO). All extracts were dissolved to a concentration of 100 mg ml − 1 . A modification of the NCCLS proposed method (M27-P) broth microdilution test was performed (Espinel-Ingroff and Pfaller, 1995) . Four millilitres of sterile saline were added to approximately 400 μl of 24-h-old Candida cultures. The absorbance was read at 530 nm and adjusted with sterile saline to match that of a 0.5 McFarland standard solution (Pfaller et al., 1994) . From the prepared stock yeast culture, a 1:1000 dilution with broth (e.g. 10 μl stock yeast culture: 10 ml broth) was prepared.
One hundred microlitres of broth were added to each well of a 96-well microplate. One hundred microlitres of the water extract were added to well (A) and serially diluted from (A) by taking 100 μl into (B). This two-fold dilution was continued down the plate and 100 μl from the last well (H) were discarded. Water extracts were initially tested at 25 mg ml − 1 and serially diluted to 0.195 mg ml − 1 . In the case of organic solvent extracts 25 μl of the extracts were added to 175 μl broth and serially diluted. The organic solvent extracts were initially tested at 6.25 mg ml − 1 . Three replicates were prepared for each extract. All the wells were then filled with 100 μl of stock yeast culture. Amphotericin B (1.56 mg ml − 1 ) was used as a reference and the following controls were prepared: wells containing broth only, fungal strain with no extract, and serial dilutions of Amphotericin B with the fungi at the recommended inhibitory concentrations. The plates were read at 630 nm in an ELISA reader, covered with parafilm and incubated at 33°C overnight, whereafter their absorbance was reread.
TLC fingerprints of the different extracts were prepared by loading 0.5 mg of each extract as a 1 cm band onto 10 × 10 cm plastic-backed TLC plates (silica gel 60 F 254 , 0.25 mm, Merck). The plates were developed in petroleum ether: ethyl acetate: chloroform: formic acid (8:7:5:1), over a distance of 7.5 cm. Once the extract had been separated by TLC and the solvent evaporated, the separated components were visualised under visible and ultraviolet light (UV 254nm and UV 366nm ). The TLC plates were then stained with anisaldehyde spray reagent and heated at 110°C for 5-10 min, allowing for the colour development of various components previously not visible.
Data was recorded by scanning (anisaldehyde and bioautography) and taking photographs of different fingerprints of the various extracts under UV light of 366 nm (long wavelength exposing blue light) and 254 nm (short wavelength exposing green light). UV light detection is non-destructive (Gibbons and Gray, 1998) making it a favourable technique for compound detection. R f values determine the locality of the various compounds.
Ethanolic extracts made from plant material (0.125 mg) were spotted onto a large TLC plate (silica gel 60 F 254 , 0.25 mm, 20 cm × 20 cm, Merck). The plate was developed in petroleum ether: ethyl acetate: chloroform: formic acid (8:7:5:1), over 17 cm. The solvent front was marked and the plate was allowed to dry before visualisation under UV 254 and UV 366 . For the bioautographic assay, S. aureus (ATCC 12600) was used as the test organism (Martini and Eloff, 1998 ). An overnight culture was prepared in MH broth medium (2 × 20 ml). The cultures were centrifuged at 3000 g for 10 min and the supernatant medium discarded. The pellets of bacterial cells were combined and resuspended in 10 ml of fresh MH broth. This broth culture was then sprayed onto a TLC plate and incubated overnight at 37°C in 100% humidity. After incubation the plate was allowed to dry slightly before spraying with a 2 mg ml − 1 solution of INT (Fluka). The plate was then re-incubated for a further 30-60 min to allow colour development. Zones of inhibition appeared as white spots against a pink coloured background (Begue and Kline, 1972) .
The results of variation in antibacterial activity from extracts made from collections of the same specimen on three occasions are presented in Table 1 . The ethanolic extracts displayed the highest activity against both Gram-negative and Gram-positive bacteria. The highest inhibitory activity, with aqueous extract, was detected with the material collected during winter (June 2003) and summer (December 2003) , with a decline in activity when the collection was made during spring (September 2004) .
H. caffrum bark extract exhibited variation in antifungal activity as shown in Table 2 . The highest inhibitory activity was The bioautography showed a number of clear zones against a pink background (Fig. 2) . These clear zones give an indication of antibacterial activity by compounds present in these areas. Inhibition zones were visible in all the tested extracts. Extract from the material harvested in December 2003 gave the most inhibition zones: band I (R f 0.75) which corresponds with band Collection of plant material from different locations and different seasons showed differences in the chemical composition of plant extracts (Fig. 3) . Loss of photosynthetic pigments A (R f 0.86), C (R f 0.81) and D (R f 0.72) was observed with the bark collected from the Eastern Cape and National Botanical Garden Pietermaritzburg. The white fluorescing band B (R f 0.83) appeared brighter in the material collected from the Botanical Garden of the University of KwaZulu-Natal and from the Muthi Shop but was fading in the extracts made from material collected from the Eastern Cape, Silverglen and National Botanical Garden Pietermaritzburg. The plant material obtained from the Botanic Garden of the University of KwaZulu-Natal and Muthi Shop appear to produce the same chemicals, perhaps due to the plant material being collected in summer. Bands E and F were seen in all the extracts though the fluorescence was more intense in the material collected in the Botanical Garden of the University of KwaZulu-Natal. All the extracts had band G (R f 0.08) although it was more faded in the material from the Eastern Cape, Botanical Garden Pietermaritzburg and the Muthi Shop.
Duplicates of the anisaldehyde stained plate were prepared for bioautography with S. aureus. The inhibition of S. aureus on this plate was clearly seen by the contrast of white zones corresponding to separated bands of the extracts against a red background of the plate (Fig. 4) . Clear zones were visible in the material obtained from the Eastern Cape, Botanical Garden of the University of KwaZulu-Natal and Muthi Shop: band I which corresponds with band D on the reference plate (visible AS reagent).
Depending on the plant, the ailment and disease it is used for, the time of harvest and the state of the material for extraction it may only have minimal influence on the degree of activity (Light et al., 2002) . The results from this work suggest that H. caffrum can be collected during the warmer months since the highest inhibitory activity was detected with plant material collected during December 2003. In June/December 2003, antibacterial activity increased against Gram-negative bacteria whereas it declined against Gram-positive bacteria. Likewise, an increase was observed with antifungal activity in summer. Furthermore, an increase in activity was observed with plant material collected in September 2003, against Gram-positive bacteria whereas it declined against Gram-negative bacteria. The bufadienolide concentration has been found to fluctuate substantially during the year in Tylecodon wallichii (Botha et al., 2001) . It tended to be higher in the winter and increased again in spring and early summer (Botha et al., 2001) .
Earlier studies have shown that plants display variation in the concentration of their bioactive phytochemicals depending on intrinsic factors like the age of the plant, its parts used and extrinsic factors like the geographical climate, the nature of the soil, season and processing. The phytochemicals in the plants with anticancer activity, like Crinum macowanii, Taxus baccata, Taxus wallichiana and Taxus brevifolia, have been reported to change quantitatively with season (Wheeler et al., 1992; Vance et al., 1994; Glowniak et al., 1999; Mukherjee et al., 2002; Elgorashi et al., 2002) .
The TLC analysis revealed some variation in chemical composition of each of the H. caffrum extracts tested. TLC chromatograms of different samples of the same species from varying geographical locations showed a high level of consistency, for Combretum species (Carr and Rogers, 1987) and Maytenus species (Rogers et al., 2000) . In the present study, little genetic variation in chemical composition of H. caffrum bark was observed. The TLC fingerprints of H. caffrum bark collected from the Botanic Garden of the University of KwaZulu-Natal Pietermaritzburg and a Muthi Shop were very similar. Zschocke et al. (2000) successfully used TLC analysis to compare the chemical composition of various plant parts of four threatened South African medicinal plants.
It was evident that the effect of collection time is important with respect to activity. This study suggests warmer months to be the best time for the collection of H. caffrum bark. The time of collection and geographical variation is a factor to take into consideration in the investigation of medicinal plants, as this may influence the results of any research into biological activity. The testing of plants to determine the loss of biological activity over time will allow traditional healers and consumers to make informed decisions with regard to the collection and use of plant material.
